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colorimetric tests-by comparison in Nesslerising cylinders 
with a weak standard iron solution, by means of ferrocyanide 
of potassium-were employed, and with fairly satisfactory 
results. The numbers deduced from several accordant ob
servations gave the following average amounts, the iron 
being calculated as FeO: 

Ruby. 

0'00130 
White. 

0'00130 

metal rod bearing a flap, which falls into positi:n when the 
bottle ceases to descend and is being" hove in;" the pres
sure of the water rushing past it causes it to descend and shut 
the taps, thus encl0sing the desired sample of water. The 
apparatus for boiting out the oxygen and nitrogen, and that 
for determining the carbonic acid, were illustrated by dia
grams, which also afforded an idea of the arrangements in-
side the miniature labora1ory on board the Challenger. The 
general results of investigations made went to show that 

each wine containing sensibly the same amount of iron. while the absolute amount of oxygen �nd nitrogen capable 
That the iron was Dot present as a salt of the peroxide was of being dissolved is less in the case of sea water than in 

evident from the circumstance that each wine contained that of fresh water, the proportion between the amounts of 
amotannin, striking a bottle-green tint with ferric salts; the two gases dissolved remains nearly the same; that the 
moreover, no ferric reaction could be obtained with ferro- absolute amount dissolved both of permanent gas and of 
and sulpho-cyanides. On the other hand, ferri-cyanides carbonic acid depend� on the tcmperatme; that in no case 
gave on standing a blue precipitate in each case, showing! is there more gas dissolved in water taken from any depth 
the presence of soluble ferrom salts. In order to see if iron than it, would be capable of absorbing from the atmosphere 
in other forms of combination (e. g., analogous to blood- in regions where the same temperature prevails at the sur
hrematin) was present, known large bulks of wine were pre- face; that, in fact, the water at great depths preserves all 
cipitated by acetate of lead, whereby almost complete de- th3 physical properties which it had when it left the surface, 
colorization ensued ; the precipitates were well washed, including temperature, specific gravity. and gaseous contents 
dried, and incinerated, the lead separated from the nitro- (with the exception of the proportion of oxygen). The belief 
hydrochloric solution of the ashes by pure sulphuric acid, in the exi stence of water at great depths so c harged with gas 
and the iron in the filtrate determined colorimetrically, In as to effervesce when brought to the surface is not wholly 
this way the following numbers were obtained :  false. This phenomenon i s  observed when water is brought 

Ruby. Wh't I from great depths in the ho t equatorial and tropical regions. 
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1 e. Near the bottom the water may have a temperature border-
0'00020· ing on the freezing point, and will contain a corresponding 

amount of air. Brought to the surface, where the tempera
ture may be between b9° and UO" F., it can no longer contain 
the same amount of gas; and, if in a glass vessel, the walls 
will be seen to clothe themselves with minute air-cells, 
somewha t like natural seltzer water which has stood for a 
little time in an open vessel At the surface the percentage 
of oxygen varies between 33 and 35 per cent., the higher 
number having been observed in a water collected almost on 
the Antarctic circle; the smallest percentages have been 
found in the Trade wind districts. In bottom waters the 
absolute amount is greatest in Antarctic regions, and dimin
ishes generally towards the north. The oxygen percentage 
is greatest over " diatomaceous oozes," and least over" red 
clays" with peroxid3 of manganese, and over" blue muds " 
it is greater than over" globigerina oozes." In intermediate 
waters the very remarkable fact was observed that the oxy
gen diminishes down to a depth of 300 fathoms, where it 
attains a minimum, after which it rises. The following lig
ures will show the natuni of this phenomenon: 

Hence it would seem that in the case of the ruby wine nearly 
one-half of the total iron present was carried down in the 
lead precipitate, whilst in the white wine only about one
sixth was thus precipitated. The experiments described be
low, however, indicate that the iron thus precipitated must 
have been carried down by a kind of mordanting action 
with the coloring matter, more being, of course, thrown 
down witlif'the most colored wine, and not that the iron was 
really an integral part of the coloring-matter Itself. 

To see if any colloid iron compound was present, the 
wines were dialyzed through clean bladders immersed in 
about 5 parts of distilled water for 1 part of wine. Every 
day or two days the wa�er was changed. For the first two 
or three changes much iron was contained in the diffUilate, 
but it soon began to diminish, and after five days the dif
fusate contained only very small quantities of iron. The 
residual fluids in the bladder were then evaporated to dry. 
ness, and the residues incinerated and the iron determined. 
In this way there was found-

Ruby . 
Iron remaining in bladders after ten I 0 '00018 days' dialysis (calculated as FeO) .. f 

1 Between 
White. Depth (fathoms). . . . 0 25 50 100 200 300 400 800 800 and 

bottom. 
0'00016 Oxygen (N+O=l00) 33'7 33'4 32'3 30'2 23'4 11'4 15'5 22'6 23'5 

Iron originally present ..... . . ...... .  0'00130 0'00130 It is evident from these figures that between 200 and 400 

So that 85 per cent. of the iron had dialyzed away in the 
case of the ruby, and 88 per cent. with the white wine. 
The small residual amount doubtless was due to the dialysis 
not being carried to the absolute limit. 

A clear proof that the iron contained was practically 
wholly present as a salt of protoxide was fnrnished by de
termining the amount of iron contained in the blue pre
cipitate thrown down by ferricyanide of potassium on stand
ing after washing. The quantities thus obtained (after 
deducting the iron in the precipitate due to the ferri-cyanogen ) 

fathoms there is a great consumption of oxygen going on, 
and, as it is difficult to conceive Its being consumed other
wise than by living creatures, the conclusion is forced on us 
that animal life must be particularly abundant and active 
at this depth, or at least more abundant than at greater 
depths; for at less depths there is more opportunity of re
newal of the oxygen, by reasou both of the greater proxim
ity to the surface and of the existence of vegetable life. 
This conclmion was borne Gut by the numerous experiments 
made by Mr. Murray with the tow-net at intermediate 
depths, which went to prove the existence of abundance of were-

Ruby. White. 
animal life down to 40() fathoms, vegetable life never ex· 

0'00146 
tending to much below 100 fathoms. Below 400 fathoms life 
is sparIngly met with. 

Iron precipitated by ferri cyanide } 
0'00146 (calculated at FeO ) .............. . 

�=-������� 
The excess thus found over the total iron previously ob- C E S tained (0'00130 in each case) is doubtless due to a 10ss of a THE HEMICAL C OMPOSITIO� OF TH FLE H . OF THE HALIBUT. little iron during the incineration process and other experi-
mental errors. THE halibut (IIippoljlo88u8 americanus, Gill), which 

On examining the analytical figures given above it is abounds in the waters of the Atlantic, as far north as New
manifest that the potash and soda of the wines are in a foundland and as far south as Gape Hatteras, is highly 
greater quantity than would suffice to ne utralize the sul- valued as food in the United States. The flesh is of a fine 
ph uric and phosphoric acid and the chlorate, so that the white color, is delicate and tender, and resembles that of the 
ferrous oxide present can hardly have been contained as an whiting (Merlangus vulgaris). The fresh flesh of the halibut 
inorganic salt; nor could it have been present as a tartrate, has been analyzed by Chittenden, and he gives in his paper 
since presumably the tartaric acid would be wholly contained the results of his examimation side bJ side with those of 
in the form of potassium bitartrate, much more potash being Pay en, who investigated the compositIOn of the flesh of the 
present than corresponds to the cream of tartar obtainable whiting. They are as follows: 
from the wine by precipitation with alcohol and ether, and Halibut. Whiting. 

the wine being of acid reaction. Hence the iron must Water ............ ............ 82'87 82'95 
have been present as a ferrous organic salt, probably malate Solid constituents............... 17'12 17'05 
or acetate. . Ash. . . . . . . . . . . .. . . . . . . . . . . . . . . . 1'08 1'08 

Two circumstances are noteworthy as connected with the Fatty matter .. ........... .... . 1'26 0 '38 
presence of iron in what there is every reason to believe Nitrogen .. . . .. . . .. . . _ . . . . . . . . . .  2'01 2 41 
were samples of wholly unsophisticated wine: first, that Th fl- h f th A . fi h h d' d t 1000 C contact of the grape-juice with ironwork of any kind is e lOS o . e mencan s , w en ne a ., was 
studiously avoided, the crushing of the grapes being effected 

I 
found to consist of 

by means of wooden rollers covered with felt, the ferment- Carbon. . .. . ........ . . . . . . ... . . .. . . .. . . . . 50'38 
ing-vats, etc., being constructed of slate; secondly, that the Hydrogen . . . . . . . . .  . . . . . .  . . . • • . . • . • . . . . .  7 '43 
soil of the Auldana vineyard is exceptionally ferru�inous, NItrogen . . • . . . . . . .  ' " ...... . ... .. . . . .. ... 11'68 
the general petrological character of the district bemg de- Oxygen.................................. 6'35 
composed clay· slate and limestone, with frequent deposits Ash .. . . . . .  " . . . ... .. . . .. . . .. . . . . ... . . .. . 24'16 
of ironstone. Tnat iron is taken up from the soil by trees 
and vegetation generally, in minute quantity, is rendered 
certain from the constant occurrence of traces at least of 
that metal in the ashes of plants and vegetables of nearly all 
kinds; so that there is no inherent improbability, but rather 
the reverse, in the notion that the highly ferruginous soil of 
the Auldana vineyard, together possibly with climatic 
peculiarities, is the cause of the occurrence of iron in the 
finished wine. On the other hand, the circumstance that 
almost identical values were obtained with each kind of wine 
(the white being of 1872 vintage and the ruby of 1873) 
renders it improbable that the source of the iron is outside 
of the grape juice; for the grapes used for each kind of wine 
are the same, the differences being that in the production of 
the ruby wines the skins are fermented with the juice, whilst 
in the manufacture of the white wine they are previously 
carefully removed. and that the maturation and refining are 
carried out under slightly different conditions as to tem
perature, etc. 

100'00 

and of the above constituents 7'11 per cent. were present in 
the form of fatty matter. The asll of the flesh of this fish is 
composed of 

Silicic acid . . . . •  , . . . • • • • . . . . . . . . . . . . . . . . . . .  

Chlorine .... .................... ....... . 

Carbonic acid ........................... . 

Sulphuric acid ........ , .. . . . . . . . . ... . . . . .  . 

Phosphoric acid. . .. . . . . . . . . . . . . . . . . .. . . .  . 
Iron . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . .  

Lime .. ... .............................. . 

Magnesia .......... ..................... . 
Potash . .. .... ... ...................... . 
Soda . . . . . . . . . . . . • . • • • . . . . . . . . . . . . . . . . . . . . .  

0'32 
11'11 

1'13 
1'30 

3-1'36 
0'19 
0'15 
2'43 

37'07 
12'22 

Lithia. . . .. . • • .  . . .. .. .................... trace. 

100'28 

It deserves noticed that the Auldana wines, being thus Some considerable part of the alkaline metals which the 
apparently ferruginous from purely natural causes, and con- author gives as oxides in the above percentage numbers must 
taining considerable amounts of phosphoric acid, are to some' in reality be presunt in the form of cltloride8, combined with 
extent analogous to "lactophosphate of iron," "Parrish's the 11'11 per cent. of chlorine, and the total constituents 
Chemical Food," and the like; not improbably, therefore, found must therefore fall short of the total above given. In 
they will be found valuable from a medicinal point of view fact, the 11'11 per cent. of chlorine has, so to speak, been 
as highly agreeable tonics. left out in the cold, uncombined, and must take the place of 

AIR IN SEA WATER. 
AT a meeting of the Royal Society of Edinburgh, June 4, 

1877, Mr. J. Y. Buchanan, Chemist of the Challenger Expe
dition, read a paper on ,. Ail' dis80lved in S a Water." He 
showed the water bottle which he invented, and which was 
used for collecting the " intermediate waters." It consists 
of a metal cylinder with tap at each end, connected by a 

oxygen in these calculated results; this wlll reduce the total 
considerably. More than 70 per cent. of the constituents of 
the ash, according to the author's mode of regarding them, 
consists of phosphoric acid and potash -Am erican Journal 
of Scienc e. 

THIRTy-oNE pounds of iron have been m3de into wire 
upwards of 111 miles in length, and so fine was the f�bric 
that it resembled horse-hair. 
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ABSORPTION OF ANTIMONY AND ARSENIC BY 
UHARCOAL. 

By WILLIAM SKEY, 
Analyst to thll Geological Survey of New Zealand. 

SOME time back I showed that charcoal, when freshly made 
or ignited, absorbs from their aque0us or acid solutions, 
several substances not before known as being affected in this 
manner, and I proposed to apply this reaction to the purtfi
cation of certain of our chemical reagents from substances 
difficult or tedious to remove by the processes now in use for 
this purpose. 

Since then I have made further investigations in this di
rection, and find that antinomy and arsenic can be so largely 
removed from solutions of their oxides or chlorides in mod
erately strong hydrochloric acid (with a little tartaric acid 
in the case or antimony) by fresh charcoal. that. neither of 
them can bc detected therein by Reinsch's test, although 
before such procees was applied both were abundantly evi
denced to the test named. 

Thus commercial sulphuric and hydroch:oric acids diluted 
with a little water can be purified from either of these sub
stances by agitating them intermittingly for a short time with 
fresh charcoal, and then filtering off; application of heat to 
the mixture expedites this result. 

The charcoal used does not appear to give up any portion 
of either the antimony or arsenic when digested with aque
ous solution of potash, hence I consider it very probable that 
it would absorb either of these metals from alkaline solu
tions also. Such charcoal, however, when placed in voltaic 
contact with pure zinc in hydrochloric acid, evolves anti
moniuretted or arseniuretted hydrogen (as the case may be) 
very perceptibly, and it can be wholly diveEtcd of either of 
these substances, when treated in this manner. 

In, connection with this evolution of such hydrides from 
charcoal under the circumstances just stated. I will observe 
here that sulphur, when absorbed by charcoal, is, as I have 
already shown, also given off, and as a hydride, when the 
charcoal containing it is connected voltaically with zinc in 
suitable acids, whereas hot aqueous solutions of potash do 
not seem to dissolve this sulphur. It appears, therefore, 
that the character of the absorption of sulphur by char
coal is the same as that of the absorptioll of antimony and 
arsenic by this suhstance. 

In examining for minute quantities of either antimony or 
arsenic by Reinsch's or Marsh's test, I would recommend 
that the acids used for this teven though purporting to be free 
from these metals) be filtered through fresh charcoal just 
before using them, as they frequently extract small quan
tities of these impurities from the bottles in which they 
are stored. 

RUSSIAN CHEMICAL SOCIETY, ST. PETERSBURG. 
May, 1877. 

W. ALEXEYEFF, "On the Reciprocal SolulJilit}; of P henol 
and Water and Amylir; Alcollol and Water." The experi
ments were conducted by sealing weighed amounts of the 
substances in a glass tube and ascertaining at what tempera
ture they united to form a clear solution. The solubility of 
phenol in water increases at first in direct ratio with the 
temperature, then more rapidly, until at 84° it is soluble in 
all proportions. As no alteration in the increase of solu
bility takes place at the fusing point of phenol, it is con
sidered that a change in the state of aggregation of a 
substance does not affect the solubility. The solubility of 
amyl alcohol in water decreases until a minimum at 50° is 
reached, and then ascends gradually. These facts are Ie
�arded as being in consonance with the hypothesis that an 
mcrease of the solubility with the temperature takes place 
only in the case of such compounds as form either a stable 
hydrate or no hydrate. 

G. GUSTAVSON, "New Metlwd of Introducing Bromine into 
the Aromatic Hydrocarbons in the Presence of Alummium 
Bromine." The author finds that by the slow addition of 
the aromatic hydrocarbons to an excess of bromine contain
ing a small amount of Al,Br" the complete replacement of 
the hydrogen atoms in the benzene skeleton-although not 
in the side-links-is caused. The reaction is exceedingly 
violent, and must be performed in a cooling mixture. Ben
zene yields by this method, at 0', C,Br, quantitatively; toluen 
gives C,Br,H,; and mesitylen is changed into the tribromo
mesitylen of Fittig and Storer. By reversing the process, 
adding a limited quantity of bromine to a solution of 
Al,Br, in a hydrocarbon, any desired number of hydrogen 
atoms can be substituted. The method is a vast improve
ment on that hitherto used, of exposing the hydrocarbons to 
the action of Br and I at 4000 for a length of time. 

A. ELTEKOFF, "Structure of the Amylen Boiling at 250." 
The experiments of Wischnegradsky, showing this to be a 
mixture of two amylens, have been confirmed- by changing 
them into bromides, and submitting the latter to the action 
of alcoholic potash. The results are valenylen boiling at 
350, and ethyl-valeryl-oxide, the latter of which could only 
be formed from the unsymmetrical melhyl-ethyl-ethylen. 

1. SETSCHENOFF, "Absorption of CO, by Blood." The chief 
results of the author's investigations are the following: 1. 
The serum of blood possesses a coefficient wlubility for 
CO" not far removed from that of water, and can be con
sidered, in that regard, as a weak solution of phosphate or 
carbonate of soda. The quantities of CO, absorbed are, 
however, much dependent on temperature and pressure. 2. 
The alkalies decomposed by the CO, are albuminates con· 
taining paraglobuline. 3. The red blood cells possess a 
much greater coefficient of solubility than water. It is, 
however, much more affected by vanations of temperature 
and pressure than that of serum, and these variations affect 
inversely the amounts of merely dissolved and of chemically 
combined CO,. 4. CO, is found in all cases in both serum 
and cells, the normal saturation in the veins corresponding 
to the absorption at 37° and 50 m.m. pressure. 

CHEMICAL NOTES. 
DETERMINATION OF SUGAR.-M. R. Sacchse.-The au

thor has tried the method recommended by Knab (tome xiv, 
p. 215), founded on the reduction of mercury cyanide in fln 
alkaline solution by means of glucose. As an indicator to 
mark the end of the reaction, he makes use of an alkalme 
solution of stannous oxide, which, in a drop of the solution 
of mercury cyanide placed upon a white porcelain slab, 
gives a black spot more or less inclining to brown, according 
to the proportion of mercury. When all the mercury has 
been reduced by the sugar, a spot is no longer produced. 
The indication is very exact, but the results of the method 
are not constant. The author finds that an alkaline solution 
of mercuric iodide may advantageously be substituted for 
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